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Abstract of JP2000068050 

PROBLEM TO BE SOLVED: To provide an 
electroluminescent element which suppresses 
generation and growth of dark spots and has 
long service life for luminescence. SOLUTION: 
Anodes 2, a positive hole transporting layer 4, 
an electron transport layer 5 and a cathode 6 
are formed on a transparent substrate 1 , to 
form an eletroluminescent part. The whole 



electroluminescent part is covered with an 
organic protective film 7 and an inorganic 
protective film 8. A back substrate 9 is 
laminated opposite to the transparent 
substrate 1 via a sealing member 10 made of 
a UV setting resin, then the sealing member 
10 is cured. Thereafter, a UV adhesive 11 is 
injected into a gap between both the 
substrates 9, 1 and is cured. The 
eletroluminescent element 12 formed in this 
manner can prevent infiltration of air by the 
organic protective film 7 and the inorganic 
protective film 8. In addition, the use of the 




sealing member 10 and the UV adhesive 1 1 
made of the photosetting resin can suppress 
the generation of gas from them at curing, 
which also efficiently suppresses the 
deterioration of the electron transporting layer 
5 and the back electrode 6, further suppresses 
generation and growth of dark spots. 
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(54) ELECTROLUMINESCENT ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electroluminescent element 
which suppresses generation and growth of dark spots and has long 
service life for luminescence. 

SOLUTION: Anodes 2, a positive hole transporting layer 4, an electron 
transport layer 5 and a cathode 6 are formed on a transparent substrate 
1, to form an eletroluminescent part. The whole electroluminescent part 
is covered with an organic protective film 7 and an inorganic protective 
film 8. A back substrate 9 is laminated opposite to the transparent 
substrate 1 via a sealing member 10 made of a UV setting resin, then 
the sealing member 10 is cured. Thereafter, a UV adhesive 1 1 is injected 
into a gap between both the substrates 9, 1 and is cured. The 
eletroluminescent element 1 2 formed in this manner can prevent 
infiltration of air by the organic protective film 7 and the inorganic 
protective film 8. In addition, the use of the sealing member 10 and the 
UV adhesive 1 1 made of the photosetting resin can suppress the 
generation of gas from them at curing, which also efficiently suppresses 
the deterioration of the electron transporting layer 5 and the back 
electrode 6, further suppresses generation and growth of dark spots. 
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CLAIMS 



[Claim 1] They are the electroluminescence devices by which the laminating of a front electrode, an 
electroluminescence layer, and the back plate was carriod out one by one on tho front substrate. At least, a 
protective coat is formed so that said electroluminescence layer and back plate may be covered 
Electroluminescence devices characterized by a photo-setting resin being hardened by this space and coming to 
till it up while the perimeter of the space across which said front substrate and the tooth-back substrate which 
counters are arranged, and it faces above said protective coat with said front substrate and said tooth-back 
substrate is surrounded by the sealant 

[Claim 2] Said protective coats are electroluminescence devices according to claim 1 characterized by coming 
to carry out the laminating of an organic protective coat and the inorganic protective coat 
[Claim 3] Said inorganic protective coats are electroluminescence devices according to claim 2 characterized by 
coming to introduce Si02 into a cerium dioxide (Ce02). 

[Claim 4] Said sealants are electroluminescence devices according to claim 1 to 3 characterized by being fonned 
by the photo-setting resin. 

[Claim 5] Tho process which carries out the laminating of a front electrode, an electroluminescence layer, and 
the back plate one by one on a front substrate. The process on said front substrate which forms a wrap 
protective coat for an electroluminescence layor and a back plate at least The process which goes around and 
forms a sealant along the periphery of a tooth-back substrate, and the process which sticks said front substrate 
and tooth-back substrate through said sealant and closes said front electrode, an electroluminescence layer, a 
back plate, and a protective coat among said both substrates, The manufacture approach of the 
electroluminescence devices characterized by having the process which makes the gap between said both 
substrates pour in and harden a photo-setting resin. 

[Claim 6] Said sealant is the manufacture approach of the electroluminescence devices according to claim 5 
characterized by becoming by the photo-setting resin. 

[Claim 7] Said protective coat is the manufacture approach of the electroluminescence devices according to 
daim S or 6 characterized by corning to carry out the laminating of an organic protective coat and the inorganic 
protective coat. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.eijo?u=http%3A%2F!i2Fwwvv4.ipdl.ncipi.gojp%2FTo... 2006/04/24 



Vo and NCIPI are not responsible for any 
(biases caused by the use o» this translation. 

.1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
,i>.**** shows the word which can not be translated. 
3,ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electroluminescence devices which used the organic 

electroluminescence (electroluminescence) ingredient and its manufacture approach. 

[0002] 

[Description of the Prior Art] The electroluminescence devices which used the organic electroluminescence 
ingredient for the luminous layer have high visibility in order to perform setf-brninescence. since they are solid- 
state components, they are excellent in shock resistance, and they attract attention as what realties a direct- 
current low-battery driver element. The electroluminescence devices using such an organic electroluminescence 
ingredient had the trouble which obstructs utilization with missing mothball dependability (life) as compared with 
tho inorganic thin film (organic distributed inorganic EL element), for example, the inorganic thin film of a ZnS:Mn 
system. However, recently, amelioration of the organic material which forms an organic thin film layer, 
amelioration of a cathode metallic material, and research of passivation (gas barrier film) progress, and it has 
been improved also in an environmental neglect reliability trial. As electroluminescence devices which used the 
organic electroluminescence ingredient layer for tho luminous layer, by doping laser coloring matter to the 
luminous layer further with development of two-layer mold structure (an electron hole transportation layer and 
luminous layer), luminous efficiency is improved and the report to which the reduction -by-half life at the time of 
a component drive also exceeds 10.000 hours is made. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the point that that by which measurement of such a 
reduction -by -half life of electroluminescence devices was measured in the environment of the ordinary 
temperature under nitrogen-gas-atmosphere mind, an inert gas ambient atmosphere, and a vacuum is most and 
lacks in the dependability in actual use is pointed out Moreover, there is growth of the dark spot which is a 
nonluminescent field with degradation of an organic layer as one of the big troubles in such electroluminescence 
devices. Growth is promoted because this dark spot gives tho heat history 100 degrees C or more in a closure 
process, or growth is promoted by the effect of the gas which comes out of adhesion resin etc. Furthermore, in 
such electroluminescence devices, the problem of the low gas barrier nature in existing adhesion resin (closure 
resin) etc. is pointed out 

[0004] This invention aims at offering the electroluminescence devices which controlled generating and growth 

of a dark spot and its manufacture approach. 

[0005] 

[Means for Solving the Problem] Invention according to claim 1 one by one on a front substrate A front 
electrode, an electroluminescence layer. Back plates are the electroluminescence devices by which the 
laminating was carried out and at least a protective coat is fonned so that said electroluminescence layer and 
back plate may be covered. While the perimeter of the space across which said front substrate and the tooth- 
back substrate which counters are arranged, and it faces above said protective coat with said front substrate 
and said tooth -back substrate is surrounded by the sealant it is characterized by a photo-setting resin being 
hardened by this space and coming to fill it up. 

[0006] Therefore, in invention according to claim 1. since the photo-setting resin is poured in while being able to 
control degradation of an electroluminescence layer, oxidation of a back plate, etc. by the open air and carrying 
out the closure by the front substrate, the tooth-back substrate, and the sealant since the electroluminescence 
layer and the back plate are covered by the protective coat at least, the closure of the electroluminescence 
section can be ensured. Moreover, since the photo-setting resin poured in does not generate gas with hardening, 
it can control degradation of an electroluminescence layer and a back plate more. 

[0007] Invention according to claim 2 is electroluminescence devices according to claim 1. and said protective 
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protective coat 

[0006] Invention according to claim 3 is electroluminescence devices according to claim 2. and it is 
characterized by said inorganic protective coat coming to introduce Si02 into a cerium dioxide (Ce02). 
[0009] Invention according to claim 4 is electroluminescence devices according to claim 1 to 3, and said sealant 
is characterized by being fonned by the photo-setting resin. 

[0010] The process which invention according to claim 5 is the manufacture approach of electroluminescence 
devices, and carries out the laminating of a front electrode, an electroluminescence layer, and the back plate one 
by one on a front substrate. The process on said front substrate which fonns a wrap protective coat for an 
electroluminescence layer and a back plate at least The process which goes around and fonns a sealant along 
the periphery of a tooth-back substrate, and the process which sticks said front substrate and tooth-back 
substrate through said sealant and closes said front electrode, an electroluminescence layer, a back plate, and a 
protective coat among said both substrates, It is characterized by having the process which makes the gap 
between said both substrates pour in and harden a photo-setting resin. 

[001 1] Invention according to claim 6 is the manufacture approach of electroluminescence devices according to 
claim 5. and said sealant is characterized by becoming by the photo-setting resin. 

[0012] Invention according to claim 7 is the manufacture approach of electroluminescence devices according to 
claim 5 or 6. and it is characterized by said protective coat coming to carry out the laminating of an organic 
protective coat and the inorganic protective coat 
[0013] 

[Embodiment of the Invention] It explains based on the operation gestalt which shows the detail of the 
electroluminescence devices concerning this invention, and its manufacture approach hereafter to a drawing. 
[0014] First as shown in drawing 1 . two or more anode electrodes 2 are formed in parallel on the transparence 
substrate 1. Hera, as an ingredient of the transparence substrate 1. plastics, such as polyester, polyacrylate. a 
polycarbonate, POSURUHON. and a poly ether ketone, and transparent materials, such as glass, are used. 
Moreover, as an ingredient of the anode electrode 2, it consists of simple substances, such as aluminum 
(aluminum), gold (Au). silver (Ag). magnesium (Mg). nickel (nickel), zinc-vanadium (ZnV). an indium (In), and tin 
(Sn). these compounds or mixture, electroconductive glue with which filler metal is contained. Formation of this 
anode electrode 2 may be formed using printing by the spin coater. gravure coater, knife coater. etc., screen- 
stencil, flexographic printing, etc.. although it is preferably carried out by sputtering, ion plating, and vacuum 
evaporation technique and being formed. And as for the light transmittance of the anode electrode 2. it is 
desirable to set up to 80% or more. 

[001 5] Next as shown in drawing 2 . with this operation gestalt the interlayer insulation film 3 which has opening 
3A in the anode electrode 2 to which the front face joined to tho electron hole transportation layer 4 which 
carries out a postscript is exposed is formed on the transparence substrate 1 containing the anode electrode 2. 
After making Si02 deposit all over a substrate with a CVD method, pattern fonnation of this interlayer insulation 
film 3 can be carried out using a photolithography technique and an etching technique. 

[001 6] Then, as shown in drawing 3 , the whole luminescence field is covered at least and the laminating of the 
electron hole transportation layer 4 and the electronic transportation layer 5 is carried out one by one. As this 
electron hole transportation layer 4. vapor codeposition of a carbazole polymer and the TPDrtriphenyl compound 
is carried out and it forms in JO-IOOOnm (preferably 100-700nm) thickness, for example, moreover, the metal 
complex compound fonned from a metal and an organic ligand as an electronic transportation layer 5 — 
preferably Alq3 (tris (8-KINOR1NO rate) aluminum complex). 2nq2 (bis(8-KIN0RlNO rate) zinc complex), It 
vapor-deposits and the laminating of Bebq2 (bis(8-KINOR!NO rate) beryllium complex), Zn-BTZ (2-(o- 
hydroxyphenyl) benzothiazole zinc), the perylene derivative, etc. is carried out so that it may become 10-1000nm 
(preferably IOO-700nm) thickness. 

[001 7] Next as shown in drawing 4 . two or more cathode electrodes 6 are formed on the electronic 
transportation layer 5 along the direction which intersects the anode electrode 2. the low metal of the work 
function with which this cathode electrode 6 can perfonn electron injection efficiently to the electronic 
transportation layer 5 — it forms preferably with simple substances, such as Mg. Sn, In, Ag. Li, and aluminum, or 
these alloys. 

[0018] Then, as shown in drawing 5 . the organic protective coat 7 which becomes by paraxylene resin is formed 
so that tho electronic transportation layer 5 containing the cathode electrode 6 and the whole electron hole 
transportation layer 4 may be covered. As a method of forming this organic protective coat 7. a CVD method 
and vacuum deposition can be used, and that thickness is fonned so that it may be set to lOOOnm - lOOOOnrn. 
Then, as shown in drawing 6 , the inorganic protective coat 8 which introduces Si02 into a cerium dioxide 
(Ce02), and becomes is formed so that thickness may be set to 0.1 nm - lOOOOnrn. so that the organic 
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protective coat 7 may bo covered. In addition, as a method of forming the inorganic protective coat 8. vacuum 
deposition, a spatter, and the ion plating method can be used. Moreover, in order to form this inorganic 
protective coat 8. after forming the cathode electrode 6. it conveys, where it carried out continuation membrane 
fonnation. without forming the organic protective coat 7 and breaking that vacuum or a load lock is carried out in 
N2 ambient atmosphere or inert gas. and fonns into a vacuum again. 

[0019] Next the tooth-back substrate 9 is prepared, and the sealant 10 which becomes with UV hardening 
adhesives along the periphery of the front face of this tooth-back substrate 9 is applied so that it may become 
the frame configuration which has predetennined height In addition, the inlet (an illustration abbreviation is 
carried out) for pouring in the UV adhesives 1 1 which carry out a postscript is formed in tho sealant 10 formed 
so that it might go around to the tooth-back substrate 9. And it is made structure as stuck the transparence 
substrate 1 and the tooth-back substrate 9 through a sealant 10 under reduced pressure within vacuum devices 
(100 or less Torrs are desirable) and shown in drawing 7 . Immediately after such lamination, in a vacuum or 
nitrogen-gas-atmosphere mind, and inert gas inactive, ultraviolet radiation is irradiated and a sealant 10 is 
stiffened. In addition, with this operation gestalt the addition quantity of light of ultraviolet radiation was set as 
two or less 100000 mj/cm. 

[0020] UV hardening adhesives which form this sealant 9 come to mix an epoxy resin, an insulating filler, an 
optical cationic initiator, a coupling agent and a sensitizer. 

[0021] As an epoxy resin, tho bisphenol A form, a bisphenol F form. The bisphenol A D form, a bisphenol S form, 
a xyienol fonn. a phenol novolak fonn. A cresol novolak form, a potyfunctional form, a tetra-FENI roll methane 
fonn. A polyethylene-glycol form a polypropylene-glycol form, a hexandiol form. There are a trimethylol propane 
form, a propylene oxide bisphenol A fonn, hydrogenation bisphenol A forms, or such mixture, and they are the 
bisphenol A form, a bisphenol F form, the bisphenol A D form, and a bisphenol S fonn preferably. 
[0022] As an insulating filler, polyethylene, polypropylene, polystyrene. An acrylonitrile styrene copolymer, 
acrylonitrile-butadiene-styrene copolymer. Various acrylate. such as a polycarbonate and 
polymethylmethacrylate. In a list a polyvinyl butyral. a polyvinyl formal, polyimide. A polyamide. polyester. Pori 
chlorination BINIFE Norian -formalin resin. Phenol resin, xylene resin, furan resin, diallyl phthalate resin. There are 
phenoxy resin, silicone resin, titanium oxide, a silicon dioxide, a calcium carbonate, calcium phosphate, an 
aluminum oxide, 3 oxidization 2 antimony, a silica, etc. preferably finely-rfivided-anhydrous-silica: — # made from 
Japanese Aerosil — there are 130. 200. 300. 380, OX50. TT600 and MOX 80 and 170, hydrophobic R-972. 
siliconization R-202. and 805 and 81 2. 

[0023] As an optical cationic initiator, it is the allyl compound diazonium salt (Ar) which can express with a 
general formula (Ar-N2+X-). it is the benzene or the benzene simple substance which has a nitro group, a 
methoxy group, a morpholino radical, and chlorine as a substituent and X- is PF6-. AsF6- SbF6~. SbCI6-. BF4-. 
SnCI6-. FeC!4- and BiCIS- Tho diaryl iodonium salt thoria reel sulfo PONIUMU salt (Ar) which can be 
expressed with a general formula (Ar2 I+X-) and a general formula (Ar3 S+X-) It is the benzene or the benzene 
simple substance which has a nitro group, a methoxy group, t-butyl. a methyl group, a chlorine radical, and an 
acetamide radical as a substituent X- PF6-, AsF6- BF4- SbF6- CI04-. CF3S04-. FS03-, and F2P02- it is 
the salt of PF6-. AsF6- BF4-. SbF6- and Ar preferably. 

[0024] As a coupling agent gamma-(2-aminoethyl) aminopropyl trimethoxysilane. gamma-(2-aminoethyl) 
aminopropyl methyl dimethoxysilane. An amino silane. gamma-methacryloxpropyl trimethoxy silane, N-beta-(N- 
vinylbenzyl aminoethyl)-garnma -aminopropyl trimethoxysilane and a hydrochloride. Gamma- 
glycidoxypropyltrimetoxysilane. gamma -ma rcapto pull ROPIRU trimethoxysilane, Vinyltriacetoxysilane. gamma- 
chloropropyltrimetoxysilane. gamma-ANIRINO propyltrimethoxysilane. vinyltrimetoxy silane, Octadecyl dimethyl 
[3 -(trimethoxy silyl) propyl] amrnoniumchloride. gamma-chloropropyl methyl dimethoxysilane. gamma- 
mercaptpropylmethyl dimethoxysilane. gamma -glycidoxy propyl methyldimethoxy silane, gamma -ureido propyl 
triethoxysilane. Silane coupling agents, such as gamma-methacryloxypropylrnethyldimethoxysilane. are desirable. 
Also in it gamma-(2-aminoethyl) aminopropyl trimethoxysilane. gamma-(2-aminoethyl) aminopropyl methyl 
dimethoxysilane. Gamma -glycidoxypropyltrimetoxy silane. gamma-mercapto propyltrimethoxysilane. gamma- 
ANIRINO propyltrimethoxysilane. gamma-mercaptpropylmethyl dimethoxysilane. and gamma-glycidoxy propyl 
me thy) dimethoxysilane are more desirable. 

[0025] as a sensitizer — xanthene dyes, such as erythrosine and oosine. an acridine orange, the acridine yellow, 
a benzoflavin. SETOFURABIN. HOSUHINR. perylene. an anthracene, phenothiazin, a thioxan ton. a KURORU 
thioxan ton, a benzophenone. and full — me — non. there is anthraquinone etc. 

[0026] Next as shown in dr awing 8 . the UV adhesives 11 are poured into the gap of the transparence substrate 
I and the tooth-back substrate 9 which were stuck through the sealant 10 from an inlet It sets to 25 degrees C 
and latin, and these UV adhesives 11 are JIS. It is an approach based on the measurement of viscosity specified 



Immediately, under reduced pressure and in an inert gas ambient atmosphere or nitrogen-ga s-atmosphere mind, 
after impregnation carries out the UV irradiation of the UV adhesives 1 1. and stiffens them Thus, it can prevent 
that the cathode electrode 6 breaks through the electron hole transportation layer 4 and the electronic 
transportation layer 5. and short-circuits with the anode electrode 2 since the stress by the lamination of the 
transparence substrate 1 and the tooth-back substrate 9 is eased by the sealing compound 10 when the 
electroluminescence devices 1 2 as shown in drawing 8 manufacture, and since the UV adhesives 1 1 are fluids, 
they do not require strong stress for the electron hole transportation layer 4 and the electronic transportation 
layer 5 at the time of impregnation. 

[0026] Next the detailed configuration of the example of the electroluminescence devices 12 of this operation 

gestalt is shown below. 

(Example) 

Anode electrode 2 ITO (Sohm/**) 

Electron hole transportation layer 4 Alq3 A triphenyl diamine derivative (TPD). 50nm [ in thickness ] electronic 
transportation layer 5 : (8-hide ROKISHI quinoline aluminum. 5 Onm cathode electrode in thickness 6 Mgln. 
400nm sealant in thickness 10 component O epoxy (bisphenol A)) 

The 828 (weight per epoxy equivalent 190) made from oil-ized shell 60 section The 1001 (weight per epoxy 
equivalent 470) made from oiHzed shell 40 section The following [ epoxy / above-mentioned ] to the basis 100 
section O light cationic initiator Methoxypheny iodonium hexafluoro ANCHIMONE The TO 0.5 section O 
inorganic bulking agent (silica) 

The R-927 made from Japanese Aerosil (silica powder) 10 section O A silane coupling agent Product gamma 
mado from Toray Industries Dow Coming silicon - () [ 2-friend NOECH1 ] RU aminopropyl trimethoxysilane 0.1 
section UV adhesives 1 1 Component O epoxy (bisphenol A): — Tohto Kasei YD-119 The 80 sections (Weight 
per epoxy equivalent 200) O The 3rd class carboxylic-acid glycidyl ester. Tohto Kasei neo TOTO The E.weight 
per epoxy equivalent 260)20 section It is the basis 100 section about epoxy and the 3rd class carboxylic-acid 
glycidyl ester. It receives. O light cationic initiator Methoxypheny iodonium hexafluoro ANCHIMONE The TO 0.5 
section O inorganic bulking agent (silica) 

The R-927rnade from Japanese Aerosil (silica powder) 5 section O A silane coupling agent Product gamma made 
from Toray Industries Dow Coming silicon - {) [ 2-aminoethyl ] In the example of a configuration of having 
carried out the aminopropyl trimethoxysilane 0.1 section above The examples 1-3 which formed the sealant 10 
by UV resin and poured the UV adhesives 1 1 into the gap of the transparence substrate 1 . the tooth-back 
substrate 9. and a sealant 10. The examples 1-3 of a comparison which did not form the sealant 10 which goes 
the periphery section of the tooth-back substrate 9 around, but applied the electroluminescence-devices 
section to wrap thickness for UV resin which is the ingredient of a sealant 10 all over the tooth-back substrate 
9 are prepared. These in a 80-degree C environment The result of having measured growth (diameter of a 
sunspot) of a sunspot (dark spot) with time is shown in drawing 9 R> 9. 

[0027] As shown in above-mentioned drawing 9 , the diameter of a sunspot was about 65 micrometers or less 
under the conditions ail the examples 1-3 and whose examples 1 -3 of a comparison are 80 degrees C. 
degradation of an organic layer was able to be suppressed effectively and growth of a sunspot was able to be 
controlled. Especially, the sealing material 10 was formed and it turned out that growth of a sunspot is controlled 
rather than tho examples 1 -3 of a comparison in the examples 1 -3 which poured in the UV adhesives 1 1. As 
mentioned above, various kinds of modification which is not limited to this and accompanies the summary of a 
configuration is possible for this invention explaining an operation gestalt For example, although the above- 
mentioned operation gestalt explained the case of the two-layer structure which carried out the laminating of 
the electron hole transportation layer 4 and the electronic transportation layer 5 as an organic layer, it is good 
also as a configuration between which a luminous layer is made to be placed among these. 
[Effect of the Invention] According to this invention, generating and growth of a sunspot can be controlled and 
the electroluminescence devices which are luminescence lives and which were merit can be realized so that 
clearly from the above explanation. 
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[Brief Description of the Drawings] 

[Dr awing 1 ] The process sectional view showing the operation gostalt of the manufacture approach of the 

electroluminescence devices concerning this invention. 

f Drawing 2] The process sectional view of an operation gastalt 

rD rawing 31 The process sectional view of an operation gestalt 

[Drawing 4l The process sectional viow of an operation gestalt 

[Drawing 51 The process sectional view of an operation gestalt. 

[Drawing 61 The process sectional view of an operation gestalt 

[Drawing 7] The process sectional view of an operation gestalt 

fPrawinn 81 The sectional view showing the electroluminescence devices of an operation gestalt. 

[Drawing 91 The graph which shows the measurement result of sunspot growth of an example and the example of 

a comparison 

[Description of Notations] 

1 Transparence Substrate (Front Substrate) 

2 Anode Electrode (Front Electrode) 

4 Electron Hole Transportation Layer 

5 Electronic Transportation Layer 

6 Cathode Electrode (Back Plate) 

7 Organic Protective Coat 

8 Inorganic Protective Coat 

9 Tooth-Back Substrate 

10 Sealant 

1 1 That by Which UV Adhesives (Photo-setting Resin) or UV Adhesives was Hardened 

12 Electroluminescence Devices 
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